100355

General Description

The 100355 contains four transparent latches, each of
which can accept and store data from two sources. When
both Enable (En) inputs are LOW, the data that appears at
an output is controlled by the Select (Sp,) inputs, as shown in
the Operating Mode table. In addition to routing data from
either Dg or D4, the Select inputs can force the outputs
LOW for the case where the latch is transparent (both En-
ables are LOW) and can steer a HIGH signal from either Dg
or D1 to an output. The Select inputs can be tied together
for applications requiring only that data be steered from ei-
ther Dg or D4. A positive-going signal on either Enable input
latches the outputs. A HIGH signal on the Master Reset
(MR) input overrides all the other inputs and forces the Q
outputs LOW. All inputs have 50 k pulldown resistors.
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Features

July 1992

Greater than 40% power reduction of the 100155
2000V ESD protection

Pin/function compatible with 100155

Voltage compensated operating range = —4.2V to
—5.7V

Available to MIL-STD-883

Available to industrial grade temperature range

Logic Symbol
B |& Pin Names Description
E.Es Enable Inputs (Active LOW)
E  DoaD1a Doy Dyp DocD1c DoaD1a Sg, 81 Select Inputs
—0So MR Master Reset
—s -
R % o QG Dna—Dng Data Inputs
i ; ? | c]> I ? ! T Q-Qqg Data Outputs
Qa-Qqg Complementary Data Outputs
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Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired. (Note 1) Conditions
If Millitary/Aerospace spe.clfled devllr;es are required, Case Temperature (Te)
please contact the National Semiconductor Sales Commercial FCto +85°C
Office/Distributors for avallabllity and specifications. Industrial —A0°C o +85°C
Storage Temperature (Tgrg) —65Cto +150°C Military 55°C to + 125°C
Maximum Junctien Temperature (T ) Supoly Valtage (Veg) 57Vta 4.5V
Ceramic +175°C
Plastic +150°C
Weg Pin Petential te Greund Pin —7.0V te +0.5V
Input Veltage (DG) VEs o +0.5V
Quiput Current (DC Quiput HIGH) —50 mA
ESD (Mote 2) = 2000V
Nete 1: Absolute maximum ratings are those values bevond which the de-
vice may be damaged or have its useful life impaired. Fuactional operation
under these conditions 15 not implied.
Nete 2: ESD testing conforms to MIL-STD-B63, Method 2015,
Commercial Version
DC Electrical Characteristics
Veg — 48V10 5.7V, Vorn — Yega — GND, Te — 0°C ta +85°C (Note 3)
Symbaol Parameter Min Typ Max Units Conditions
VoH Output HIGH Voltage —1025 —055 —870¢ mV Vi = VIH (Max) Leading with
VoL Qutput LOW Voltage 1830 1705 1620 "y or ViL (niny 50010 —2.0V
VoHe Output HIGH Voltage —1035 mV ViN = VIH Mim Leading with
Vole Qutput LOW Voltage 1610 "y o VL (e 50010 —2.0V
VIH Input HIGH Voltage 1165 &7 my Guarantecd HIGH Signal
for ALL Inputs
VL Input LOW Voltage 1830 1475 my Guaranteed LCW Signal
for ALL Inputs
M Input LOW Current 0.50 A Vi — VIL (Min)
I} Input HIGH Current
S, 5 220
E.,E 350 _
Dpg-D 240 pA VIN = VIH (Max)
MR 430
It Power Supply Current B7 40 mA Inputs Open

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremess, additional naise
immunity and guard banding can be achigved by decreasing the allowable system operating ranges. Conditions for tasting shown in the tables are chosen to

guarantee operation under “worst case™ conditions.




Commercial Version continuca)
DIP AC Electrical Characteristics

VEE —  42Vte BV, Voo — Veooa — GND
Te=0C Te = +25°C Te = +85°C . .
Symbeol Parameter Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay
tPHL Dpa—Dna to Output 0.60 1.80 | 080 1.90 0.70 2.00 ns
(Transparent Modc)
tpLH Propagation Delay ,
- Figures 7 and 2
- 5. 51 to Cutput 100 260 | 100 ze0 | 120 270 ns gures 1 and
(Transparent Modc)
teLH Propagation Delay 0.80 200 | 0.80 2.00 0.80 2.10 ns
tPHL E4, Ep to Cutput
tPLH Propagation Delay "
0.80 230 0.80 2.30 0.80 2.30 ns Figures T and 3
tPHL MR to Qutput v
fTLH Transition Time 060 140 | 080 140 | 0s0 1.40 ns | Figures 7 and2
- 50% 10 B0%. B0% t6 20% | : ' : ' : &
tg Setup Time
Dpa—Dha 0.90 0.80 0.80 ns Figurc 4
Bp, 54 1.70 1.70 1.70
MR {Release Time) 1.50 1.50 1.50 Figure 3
tH Held Time
Dna-Dnd 0.40 0.40 0.40 ns Figure 4
Bo. 54 0.00 0.00 0.00
tow (L) Pulsc Width LOW E;, Ez 2.00 2.00 2.00 ns Figure 2
tpw (H) Pulsc Width HIGH MR 2.00 2.00 2.00 ns Figurc 3




Commercial Version (contirued)
PCC and Cerpak AC Electrical Characteristics

Veg — 42V10 5.7V, Voo — Voca — GND
Tg — &C Te — +25°C Tg — +85°C . .
Symbaol Parameter Units Conditions
Min Max Min Max Min Max
teLH Propagation Delay
tpHL Dya—Dpg to Cutput 0.60 1.70 0.60 1.70 0.70 1.80 ns
(Transparent Mods)

tpLH Propagation Delay .

tpuL Z. 51 to Cutput 106 240 | 1.00 2.40 1.20 2.50 ng | FouresTand2
(Transparent Mods)

teLH Propagation Delay osc 180 | o080 180 | 080 190 ns

teHL Ey, Ep to Cutput

tpLH Propagation Delay car 210 | e 210 | 080 210 | ne | Figures7ancd

torL MR to Output ' : ' : : : &

tTLH Transition Time )

C.60C 1.30 C.60C 1.30 0.60 1.30 I 7 2
tTHL 20% 1o 80%, B0% to 20% ns | Fgures 1 anc
tg Setup Time

Dra-Dng 0.80 0.80 0.80 )
- F 4
s, S 1.60 1.60 160 ne | rgue
MR (Rcleasc Time) 1.40 1.40 1.40 Figura 3
ty Held Time
Dpa—Dhng .30 .30 0.30 )
T, S —0.10 —0.10 —0.10 ns | Fgure d
tow (L) Pulse Width LOWE;,Ea 2.00 2.00 2.00 ns Figure 2
tpw (H) Pulse Width HIGH MR 2.00 2.00 2.00 ns Figura 3
toSHL Maximum Skew Cormmon Edge
Cutput-to-Output Variation a3p 330 330 ps ffo(f::)'y
Data to Output Path
toysia Maximum Skew Cormmon Edge
Cutput-to-Output Variation 370 370 370 Jo5] E\(J:O?EO:)IY
Data to Output Path
tosT Maximum Skew Opposite Edge
Output to-Output Variation 370 470 aro b3 FEO?EO:)'Y
Data to Output Path
tps Maximum Skew
Pin (Signal) Transition Variation 270 270 270 b3 zfo(fco:)'y

Data to Output Path

Note 1: Oulpul-lo-Oulpul Skew i defined as Ihe absoluls valus of Lhe diffarenca belwsaan Lha aclual propagalion dalay for any oulpuls wilhin the sams packaged
device. The specifications apply to any outputs switching in the same direction either HIGH to LOW (tos 1), or LOW to HIGH (tos 1), or in opposite directions both

HL and LH (lggT). Paramelars lost and Ips guaranisad by design




Industrial Version
PCC DC Electrical Characteristics

VEE — 42VIo BV, Voo — Vega — GND, Tg —  40°C to +B5°C (Note 1)
Te — —40°C Te — 0°Cto +85°C
Symbol Parameter Unlts Canditlong
Min Max Min Max
VoH Cutput HIGH Veltage | —1085  —870 —1025 —B70 m¥ | Vi = ViH Max | Loading with
VaL Cutput LOW Voliage | — 1830  —1575 | —1830 1820 | mv | O ViLodim S0ata 2.0V
VaHc Cutput HIGH Vcltage —1005 —1035 mv ViN = VIH Min Loading with
VoLe Cutput LOW Voltage 1565 1810 | mv | O ViLe) Soctto 2.0V
VIH Input HIGH Voltage 1170 570 1165 570 my Guaranteed HIGH Signal
for ALL Inputs
ViL Input LOW Voltage 1830  —1480 1820 1475 mv Guarantced LOW Signal
for ALL Inputs
L Input LOW Current 0.50 0.50 uh Vin — VIL Miny
I Input HIGH Current
Bp. 84 300 220
E.E: 350 350
Dhna-Dng 340 340 wA | VING = ViH (Max)
MR 430 430
Iee Power Supply Gurrent —87 —40 —87 —40 mA Inputs Cpen

Nota 1: The spacified imits represent the "worst case” value for the parametar. Since these values normally ocour st the temperature extremes, addiional noise
immunity and guard banding can be achieved by decreasing the allowakle system cperating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under "worst case” eonditions

PCC AC Electrical Characteristics
VEg = —4.2V te —5.7V, Vo = Voga = GND

Te — —40°C Te— +25°C Te — +85°C
Symbol Parameter Unlts Canditlons
Min Max Min Max Min Max
tpLH Propagation Delay
teHL Dpa—-Dng to Cutput 0.60 1.70 0.60 1.70 0.70 1.80 ng
{Transparcnt Medc)
tpLH Propagation Delay Fi
_ fgures 7 and 2
tpHL Sa. S4 to Output 1.00 2.40 1.00 2.40 1.80 2.50 ng g
(Transparent Mace)
teLH Propagation Delay
L E1‘E2 to Output Q.80 1.80 .80 1.80 Q.80 1.9¢ ns
teLH Propagation Delay .
tor. MR to Output 0.80 2.10 .80 2.10 0.80 210 ng Figures 7 and 8
fTLH Transition Time 040 130 | cee 130 | oso 130 Figures 7 and 2
truL 20% to 80%, 80% 1o 20% . : : . . : ns ‘gurcs 7 an
tg Setup Time
(DI 0.90 c.80 0.80 )
= Fi £
So. S 2.40 1,60 160 ns ‘qure
MR (Release Time) 1.50 1.40 1.40 Figure 3
ty Held Time
(DI 0.40 c.30 0.30 )
= Fi £
So. S 0.00 —0.10 010 ns ‘qure
bow (L) Pulsc Width LOW E4, En 2.00 2.00 2.00 ns Figure 2
oy {H) Pulse Width HIGH MR 2.00 2.00 2,00 ns Figure 3




Military Version

DC Electrical Characteristics

Veg —  48V1o 57V, Voo — Veea — GND, T —  55°C to +125°C
Symbol Parameter Min Max Units Te Conditions Notes
VoH Output HIGH Voltage | —1025 | —870 my "G io +125°C
—1085 | —&70 mv —55°C ViN = VIH (Max Loading with
12,3
VoL Output LOW Voltage | —1830 | —1820 | mv | oCto +1250c | 7 ViLvin 506 to —2.0v
—1830 | —15685 | mv —55°C
VoHe Output HIGH Voltage | —1035 my 0°C to +125°C
—1085 mv —55°C ViN = VIH Min) Loading with
12,3
Voo | Qutput LOW Voltage —eie | mv | oCto +12500 | O VILMax) 500 to —2.0V
—1586 | mv —55°C
ViH Input HIGH Vaoltage _1165 | —s70 iy —55°C to Guaranteed HIGH Signal 1234
+125°C for ALL Inputs
ViL Input LOW Veltage —55°C o Guarantced LOW Signal
1830 1475 Vi 1,234
m +125°C for ALL Inputs
I Input LOW Current —55°G to VER = —4.8V
c.50 wh 12,3
! +125°C Vi = VIL(Min)
IH Input HIGH Current
B0, 81 220
EiE: 350 uh ¥*G o +125°C
r\Dﬂ”F:“D”d 3;8 Ve = —5.7v
— VIN = VIH (Max 1,23
Sp. 84 320
== 500  ire
Dra-Drg 490 uA 55°C
MR 630
[EE Powor Supply Current —05 —32 mA | —55Cto +125°C | Inputs Cpen 1,23

Nete 1: F100K 300 Sares cold temperature testing is performad by temperature soaking (o guarantee junction temperature equals

55°(3), then testing

immediately without allowing for the juncion temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
congidered a worst cass condition at oold temperatures

Nete 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C Temp., Subgroups 1, 2,3, 7, and &
Nete 3: Sainpls Issled (Melhad 5005, Takle 1) on sach Mig. lolal 1257, 1125°C. and  55°C Temp., Subgroups 1, 2, 3, 7, and 8.
Note 4: Guaranlasd by apphing spacified inpul condilicn and lesling Vo4/Vo .«




Military Version continues
AC Electrical Characteristics

VEE —  42Vte BV, Voo — Veooa — GND
Te — 55 Tg — +25° Te — +125"
Symbeol Parameter £ c < c £ ¢ Units Conditions Notes
Min Max Min Max Min Max
teLH Propagation Delay
tpHL Dna—Dng to Output .40 2.30 0.50 2.20 0.50 2.60 ns
(Transparent Mode)
tpLH Propagation Delay )
tpHL 5, 8 to Qutput C.60 3.00 0.80 2.70 0.80 3.20 ag |FOMosTandZ | 1,23
(Transparent Mode)
feid [ Propagation Delay 050 260 | 060 230 | 070 270 | ns
teHL Ey, Ep to Qutput
tpLH Prepagation Delay .
.60 2.80 0.70 2.60 0.70 2.90 Fi fand3 | 1,23
toHL MR to Output ne [ rgurssTan
tTLH Transition Time ’
.40 1.90 0.40 1.90 0.40 1.90 Fi 1 2 4
oL 20% 10 B0%, 80% to £0% ns | Fgures 1 and
tg Setup Time
Dna=Dng .00 0.90 0.90 s Figure 4 4
S, S £.40 2.40 2.40
MR (Rclcase Time) 1.50 1.50 1.50 Figure 3
ty Hold Time
Dea—Dng 0.40 0.40 0.40 ns Figurc 4 4
0. 54 c.00 0.00 0.00
tow (L) Pulse Width LOW Eq, Bz 2.00 2.00 2.00 ns Figure 2 4
tpw (H) Pulse Wicdth HIGH MR 2.00 2.00 2.00 ns Figure 3 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature scaking (to guarantee junction femperature equals  55°C) then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “cold start” specs which can be
oonsiderad a worst case oondition at cold temperatures.

Note 2: Screen testad 100% an each device at + 2576, Temperature anly, Subgroup AS.
Note 3: Sample 1eslad (Malhod 5008, Table 1} on sach Mig. lol al | 257, Subgroup A9, and al | 125°C, and  55°C Tamp., Subgroups A10 & A11.
Note 4: Nol leslad al | 25°C, | 125°C and  55°C Tempsralure (dasign characlerizalion dala)
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Physical Dimensions inches (millimeters) (Continued)

LIFE SUPPORT POLICY
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28-Lead Plastic Chip Carrier (Q)
NS Package Number V28A

Lit. # 114923

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.
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